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JC - 42.2 (ELECTRONICS — Solid State Components) 

^3 _ PURPOSE: To suppress generation itself of particles upon etching and to 
improve the quality of a semiconductor device by supplying mixture vapo 
of hydrogen fluoride and alcohol to a substrate in which its surface is 
sufficiently dried, and etching the front surface of . thfe ^substrat^e . 
CONSTITUTION: As a pretreatment of a silicon wafer, a "silicon wafer 10 

is . 

placed on a hot plate, and the wafer 10 is sufficiently dried by 

heating, 

irradiating with an ultraviolet or infrared ray, drying with hot aj. r, 
etc. After the surface of the wafer 10 is sufficiently drie brT^jr^tu re 
vapor of mixture liquid 24 of hydrogen fluoride and alcohol" such as 
methanol is, in order to remove an oxide film from the surface of^the 
wafer 10, supplied to a vessel 12 to be etched. Thus, generation itself 
of particles upon etching can be suppressed while obtaining a- practical 
etching rate, and the quality of a semiconductor device can be improved 
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IC ICM H01L021-308 
ICS H01L021-306 
CC 76-3 (Electric Phenomena) 

AB The method involves drying up the substrate and 
etching the surface of the substrate by HF-alc. 
mixt. vapor. Particle generation in etching is 

prevented. v 
ST etching oxide removal semiconductor device; ( , ^ U ] 

hydrogen fluoride ale etching ^ ^ ^ ^jOPy [f^f 

IT Semiconductor devices 

(oxide removal from, by etching with C V 

hydrogen fluoride-ale . vapor) > 1 

IT Etching - 

(with hydrogen fluoride-ale . mixt. — *s 
vapor, for oxide removal, from semiconductor 
substrate) ^ 
IT 7664-39-3, Hydrogen fluoride, uses 
RL: USES (Uses) 

(etching source, vapor with ale, for 
oxide removal, from semiconductor substrate) 
IT 67-56-1, Methanol, uses 
RL: USES (Uses) 

(etching source, vapor with hydrogen 
fluoride, for oxide removal, from semiconductor 
substrate) 
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ffcB ( S i 0 2 ) fc , ^x^*ffifc:#-f ^Sftw 1 or 
ftf W ^Birot xi:fe<«*a^8t» * xy* 
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2SiF 4 + 2H 2 0-*Si0 2 
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10 -r5r*>ij. ftffclR (S i Oa) c?Dl»*CZ(i7-yK . 

< 7 Wfc**S) 5SU47 -yfl:**^-/\"-^— JRW;^ 
ttffl**U y ) Jn>»)XA(;WL77W(HF)^ 
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S i Ozr4HF-S i F4 (g) + 2HzO 
[0007] (g : ftte) 

[0008] tZ*>tf. Z(D*%$t,Z. TEcOREse 

< 1 ) £ L <%i*mBU&W£ 1 K^J: 
20 ^t-x. y ^>^aKiB, m^tSUEA ( 2 ) . ( 3 ) 

3£KJ6jMB,I->t* Oxv\«jH£3o>f Kft 

[0009] 

S i O2 + 2H2O-S i (OH) ( 1 ) 
[00 10] 
Utl 3 



+ SiF 6 2 ~+2H + + 2HF 



Si0 2 + H 2 0 — H 2 Si0 3 
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S i F< +2HF-H2S i Fe ( 

[00 123 

H:S i F5 + 3H2O— HzS i 03 + 6HF- (3) 
[ 0 0 13 3 *IT, ±Rcr>£olzlX%±lt^-T 

1* J: '3 *rtt*JWTfc;h#lT 1 ^ . 
[00 143 7-y»«£ttfflU -)x7hXf-y 3 > 

> o« jr * 11, / < .7 * * +? x ••/ h ft^fc^x e y r o -fe •/ if 

L ty <~ r < 9 11 z . i7f> ^X?S?£ (eft* £ ffi 1 * X 

V 1 £ (c J: 0 . y i J oy^xj\&m 

[00 1514^, 7-yft*55St*fc<oa&^-/<-* 



7/\,*anm - ( 2) 

£ ^-x y * > £ ^j£T<i . x »/ f - > ^«yi»T 

40 [0016] Vlhn 2 oo^feii . X y ^ ^ 

•^-I»±L^<-f < 7i\<>z\k&mz£ O^xys^ 

fTfeiZti^X « i/ { J zt>^x.t 5: ±ifX X y -f - > 

[00 1 7] 

50 flf^^at-ti. &M*frhis*)ny<?xj*§kW^.>*- 
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a-f, >")ziy>yjzs\cr)%mz'*-T<i 9 frifijaBttm 
Ltztt^h. t\^tzwm&tfhh. 
[00 1 83 $tz. 7-yft*jSlt*i:i0I^ww; 

S*>£, ^3^x/\<o&J££±lf&£ % ^x;> 

[00 20] C<0*B^i, H±^J: ?fclW&ic*ATfr 
*ftfct<7rt#>9. x.y^y7'«uii*fc:j3(ts*«tf5ia 

t:, x~,+>f&mzfti'<-T<7?b0)&&&1bzm 

[ 0 0 2 1 3 40 
[»H*«*f *^*><0*ai wOSKTCti. »X8£ 
>XtiiftZtiZ f> K 7 4 S^5l±(f Kflkifcit'C J: 

^Kft«!«rl»*T *U»U Xv*>^XHlC5fe£%, 

au&. I R7>7'tn». UV^rMfL »J&8£*I3:£:' 

fcffi* W-4f UOHft L SL77 fl:*» > T/t 3 - 

/l t cosa^-; <- £(*t$£LT m&mm <nx * y ^ 

flrfiS:^ J: 50 IfX 
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3£>&i:*£f£JflL. 7 -y »*«»££ x •* hx- 
+ > ^58 u (i 7 ft** t * t <ojg^"<- v 1: J: & ^ 
-m*-x •/ 7-£*t£ 7 J: 9 LX v 7 -y ft** 

tmzTkzmm-t&wi. ^co^^iz^-rxniz. 

H F 2 - £ £&-f h <niZ H 2 O 0*'j£5? A £ ^ o h . 
[0023] 

2HF+nH 2 0 — *(H 2 0)nH + + HF 2 " 
[0 0 24] 4fc. aR^ffi^RflJRSrX-y-^y^Siiii 
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■1***TO4 L , L*» fe . x .y ^ y ^»H»fiO»8^*ffi 
*<i0^«A4*<. *K«»*AqS#lTi>*'. 
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«Cli7 -/ -ft*^ fc r ;u 3 -yp t coig^-/ 
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*WS#LTv»6fc. x.y-f-y^JEJEOttJHiciji^x 

[002 7] Xy^y^XfilCfcivCLL 7 •■/ ft 
** t ft Tiv 3 -;U36««(C» L ftlft S n 6 . ft 
3<0Rfl?j*CSrf J: 9(C. *^)ft*>0Cr/t3-/P (R 
OH) *<7-yfc*» (HF) SWBS-tfT. I-/fy/ 
^iC(Cfe *t S Hit 8"C A l> H F 2 - £ £ . 
[0028] 
[ft3] 

2HF + R0H — > R0H 2 * + HF 2 " 

[0 02 9] fLX. iS&4* % sHFi-imim (Si 
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tx-/f > -^«ui $: ft*; o z t fitsiKX "ft o . 
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«a»*^t-*. 4-j\ *i<oa»-c<i. sc. «iur 
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try K7>f B»i£ J WMfcMI±tf 

•^y^x/Nfioaffij&^BftlBSrl**^*^^ x-v 
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3>^XMio*TOS$nsS»12ii. f^f7D 

l»«SiiT^5. Cf)S«12fc:li. f/ifnf7D>S 30 

l^^nT^^i^, ssi2^>Biffl(cu, yjuy 

^xy\SffiLAfi-r-&^<OB3&*»»t^iiT*jO. ^ 
^t:^f$LTo-KD.y^^^f|f|St^0. 4fc. ffco 
to* 54 y5:««LT-f yftT £ 

[00 3 3] 8jSl27)«iaa«|(caHiLTi^flttft*» 
I4t:(i, 2*O^B20. 220*£SL-Ci>*. &WSS20. 
22(i. fft*Yl-r7Dy|¥T'*>9. -#4>»B2Qli. 7 40 
•■/■ft** (HF) fcy*y-/u (CH 3 OH) £:Oig£ 
ifi24#HXg S ft it 7 o y « 05 ? y 7 26tCiSa»« $ ft 
T is 9 . Ifitff 7>«&22<i . 1 0 0 %y ? y-^jO^K 

HF-CH 3 OHS£ffi24li. 7 7<t**S3 8. 

.#*ffl*»Tft 0 , jRffljs^Wz-^iijefkL*^ 

■t ->t.:3ftTt»£. 
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ffB32. 34K(i. 70-3 y ho- 540. 42^ru 

ft»«B32, 34£iltT&?y726. 30f*JA v gt|£^£ ^ 
-r 'J 7#-X c lT*>Hafc;$fXfiO«tas* 7 d - 3 
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9 . SSl2^fi0 7 "/ffc**-y ? y-zKOtft^-^*- 
*>ftfcA&tf > ? y <-co«te*5: *ft fftM 

S^SJ:9tcLTi^. HF-CHaOHjg^' 
<-t?)«»«B t l±W\iZ *9/ -H^-J *-?)&mi 

~>^-'*-m&£mizM< mmtr. 77 ire** 

^»l^*Cfc#T&*J:5l;:*ro-0>*. 4/L\ x-v 
* y y^ii^T^(c is ^T8S 12^^SU £ / yf & 

^ttS8i2rt^«»-f $n-c 

[0035] ±JeL>L-flHe^«iB**^ 2 2 trsOSHft 

t^^c-r^^d. >^y-/^-y<--tfottiftjH<?5ffl 
*is»i2wrta5ar^^y 3>»>x/M0B*w*ia*>: 

r LT . *»12i*i^7-yft**-y ^y-;ujg^- 
^'-o^^i;y^y-/i^-A-of^s^^^^ 

[0036 3 «. ±EHHH-C<i, 7 -/fk**t> ^ y- 

♦S-f&i^cLTv^**, 7 y ft y ^fc ttffl L 
T 7 y ft**^!*^- / <- i *>£ olzlX l '± 
4/j, T/P3-/Ut LT(i, y^y-/H3hCLx 

ft, ^y^26rt(ClRSS/lfcHF-CH 3 OH' 
^) 7 ■•/ ft*& H F ^ifiSS «:H-^(ft< WJ^T L 
J:^*&C(i. ±E^J:otc, JS'lifty ^y-;u«28WA 
t KS-f 4^y^30$:!Sft, 7 -y ft** - ^ ^ y - ' 
« o ^~ ^-^flWftBB t iiM^«B*>^ y ? s—tiK 
8»t2rtA,«t4*f 6 «« * i 4 Uia(«- ^ . 
[0037] «(c, ±!e3SB«:ttfflLrff4ro^||»(g 

ii, '^'F-rnl, «tS* 2 -8 •cb^j>';ii>'*; 
XMSr-e-^-pixfflu^. *LT. *<Ox»j3.y^xy\S- 
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IT, &fflit^X£ (ft) |^*iaHSfiO&}» 
«HF-CH 3 OHiS^ (HF : 38. 5mS%. 
CH 3 OH:6 1. 5Sfi%) Zmmitz. &tl. * 9 

*to£ (**> $l?)timWK<n> HF-H 2 0£-£# (H 

F : 5 0*1%. HzO : 5 0«-:S%) 
'[0 0 3 9] 4*L\ ffffiCfi. B4«fx^y-7'^ 
/ < tt ) S<OU-*-»aB»to«*SBI (HLD-30 
OB) WaWtttcfcit&^Uav^x/^Bi 

i 4 7il>cr>mmt. 11**0. 4>umia±^)t^)t:o^T(i 20 
J 2 0-4 0fi/^x>'v g#0. 2 8jLtmJa±«Ot«0(C 

O^T<i» 1 0 Offl/^x/v?*-**:. 
[0 04 03 *LT, Xyf-y^igcoM^fcLT^T 

£-3 >-';3y^xy\fi0(a8«ig(i % *«*Cfcvvc, j§ 

>^«»L. 2 0 0*C<7)iaST'2^fS!^»-f^CttCJ: 
'OfiZntz. tfz. 2 9 0W^iEE^ffi7>T^f$ffl 
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[004 3]HF-CH 3 O Htf|^&24^Itfg£a/^ 
V^26rt^aA$"fr*fi*^ (^t'J7^) COS 

a. at/. ^^y-/p»28*«iR3gs^^>'^3ortA^E 

A*li:4B*#X<0^£*ft«il SLMfcL*:. If 
>7*/l^LTf±. *ffiU2. 0 0 0A^J^tf)*i&{U£ 40 
//IBiSSftfcy'J ny>x;\, ifei/£, jlffltci4 0A 
^aCA<o»»^tlH $ ixtz i, >j 3 y ^x; \ s 
iiffiffll. «T*iOi»*{iO. 4wmULt£)**30V*-- 
f>;/HCO^t, 4fc. tt*W«*liO. 28/imia 

[ 0 0 4 4 ] x v * > /IgcOiM!Uitt % i/ 'J 3 >• r>x 
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> (b), ( c ) X'9jkltzi>CDti\ MCI 4 0 A COW A 
<0»KftJK>WBfiR &*i£y'J3>">x/\fcHf> 7-/P c L 
*:»3tf>*S*T* ->T . ( a ) *s±E0>^iiMKI*' ft* 
o ^ fc S cOISm^ . ( b ) ^±ie©<OW«ifI f fT=t fj 

^(***t/l-f*l5tLTV^. (A) . (B).,; 

( C ) Ttf LKL(r>i)\ mmiz 2, 0 0 0 A fiOWAco'M 
BffclBAWjfiSft^v'J av^x^Ntlfvryui: Lfc* 

*o«s«f* -> t . ( a ) a*±ea><o»«» **t& ^ 
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^flfflC;x U 3 >">X^ \£ 2 0 0 1C^)* y h 7* U- h Jt* 
T 2 #ISBtoJ» LT ^x / $ t . "^S ' 

V>T H F - C H 3 OHI^W^-CJ; S^_ y ^ x . '* 
L^^tWo/:, -t4:i5*>, HF-CHsOH< 
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H*T*S -Set 
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Sa^lSLMiiL, -^5*- HF-HtO<0ffl^<-/^ 
-w»«l£Bi:MeoeBSriiLT(i. «3RfflcoH3S5*^ 
fi<tSr8M12i*|A. % 0. 0. 5. I SLMsoftgEftTflfV 
ttLT. f ii-fnx-yf-y^stff^v^^. ^f>T/u 
LTii, 1 4 0 A^)SAco»K(t(HA»'jBlS*ix 
fc> , J3>'>x>'N$r^fflL, 0. 2 8/imia±50*SS 

[0049] x-/ + ^^ig^fr«S«i. fsjn^^-L 
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i2rt^«»-r*a*^<oe*£- 5 s l m t -sn l 

T, ^ii^ncO^Co^TX'/^-v/^Sr^o 
VtmitlX. HF-CHsOHB^ft 
i>9CHF-HiOS£»£ttJflU *JiC*ttHMf 

X^>i£fi*r5. 2. 5. 2. 1, 0. 5SLMfcS:fl:S 

15-0, 2. 5. 3. 4, 4. 5SLMi:£fL£tfT. 
*ft*ttXv*v/»flttr J Sr->)t. -f^T/i^LT 
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